procedure necessary for removal of biliary stent?
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I also need to thank my family, mom-Vasumathi and wife -Teja, whose help and support have been invaluable. Endoscopic retrograde cholangiopancreatography (ERCP) is the preferred procedure for purposes of diagnosis and therapy in pathological conditions of biliary and pancreatic origin. In particular, ERCP is generally performed to treat obstructive jaundice due to common bile and/or pancreatic duct obstruction.
While ERCP has been used to treat obstructions of varying etiologies, stone removal using ERCP is most commonly performed in patients with choledocholithiasis 1 . Usually, a biliary stent is deployed after cleaning the common bile duct (CBD) either by evacuating stones or by dilatation of the stricture. The stent is placed temporarily and should be removed after a certain period of time with either repeat ERCP or side viewing EGD. Bile leak is a complication secondary to iatrogenic trauma during cholecystectomy that occurs in 2% of cases 2 or blunt trauma to the abdomen. The common modality of treatment for bile leak is to use ERCP for placing a biliary stent to cover the leak 3, 4 . Although the optimal length of time for stent removal is not known, the stent is usually removed within 3-8 weeks after ensuring the complete healing of the bile leak 4 . Benign and malignant strictures of the biliary tree are other frequent complications that require ERCP for cholangiography, dilatation, cytology brushings and stent placement 1 . The standard practice at our institution was to repeat the ERCP in 6-8 weeks following the initial procedure to assess improvement, determine potential complications, and perform any required procedures, including stent removal or exchange.
While ERCP is widely used and may be necessary in certain settings, there are also challenges associated with ERCP procedures. For example, expertise in ERCP requires extensive training and experience in both diagnostic and therapeutic ERCP procedures 5 . The endoscopist must be prepared and competent to perform any indicated therapeutic intervention(s) at the time of diagnostic ERCP procedure 6 . ERCP procedures are associated with significantly greater morbidity and mortality than EGD even when performed by highly skilled clinicians 1,7 . In addition, the complication rate for ERCP is higher than that of all other commonly performed endoscopies 8 . Complications are both procedure-and anesthesia-related 9, 10 . The cost of the ERCP is also much higher than those of regular endoscopy 11, 12 .
Biliary stents can be removed either by ERCP or by side viewing EGD 13, 14 . However, there have been very few studies comparing the effectiveness of EGD to ERCP in removal of biliary stents, and currently specific recommendations for use of EGD vs ERCP are lacking. Simply removing the stents is feasible with EGD, a procedure which is less costly, technically less challenging, more comfortable for the patient and safer from a sedation perspective than ERCP. In this retrospective chart review study, we assessed the utility of follow up ERCP to help determine if EGD can serve as a cost effective alternative to ERCP for stent removal. We conducted this study to investigate the role of ERCP in the management of patients with biliary stents; in addition, we conducted an in depth evaluation to determine if follow up ERCP procedure is necessary for biliary stent removal and to identify the conditions for which follow up cholangiography may be absolutely required at the time of stent removal.
METHODS:
Potential subjects for the research study were identified from the West 
Definitions
For each patient, age was defined as the age at the date of initial ERCP procedure. Diagnosis of the condition was determined based on findings from imaging, the initial ERCP and pathology reports. Patients were categorized into five groups based on the following presenting diagnoses-bile leak, choledocholithiasis, benign stricture, malignant stricture and bile leak with stone or stricture. Bile leak generally occurs as a complication of the cholecystectomy or in response to blunt trauma to the abdomen. Spontaneous bile leaks are very rare.
Statistical analysis
All data analyses were performed using statistical software R (ref Patient demographics, overall and by group are given in lower than that in all other groups (P<0.001). There was no significance between group differences in gender distribution (P's> 0.5, Fisher exact test) ( Table 1) 
DISCUSSION:
Biliary stent placement is a common endoscopic procedure for various biliary pathologies by conventional ERCP. ERCP is associated with several life threatening complications, including those directly related to the procedure 8, 15 and those related to anesthesia 10, 16 . In addition, the cost of ERCP is much higher than that of regular EGD 14, 17, 18 . The procedure is also challenging to perform, requiring extensive training and experience. Given these drawbacks, we conducted a study using existing patient data to determine if ERCP is necessary for stent removal in all patient populations. We performed a retrospective chart review in all patients who underwent stent removal and compared findings, for 5 patient groups, of initial and follow up ERCP. Our study results suggest that, in all but patients with simple bile leak, repeat ERCP is likely necessary as a follow up procedure for stent removal as most will require therapy along with stent removal, which can be accomplished only with ERCP. However, in patients with uncomplicated bile leak, use of a regular side viewing EGD would likely be sufficient to remove the stent in the vast majority of cases.
Complications of ERCP include pancreatitis, hemorrhage, cholangitis, septicemia 19 , perforation and various other complications such as recurrent stone formation and sphincterotomy stenosis 8, 20, 21 . Pancreatitis occurs in 6.7% of general population and in up to 15-30% of high-risk patients 22 . Bleeding is seen endoscopically in 10-30% of the patients undergoing Sphincterotomy 23 .
Perforation is reported in less than 1% of the patients undergoing ERCP and sphincterotomy [24] [25] [26] .
Previous findings regarding need for ERCP during stent removal in patients with bile leak have been inconsistent, rendering the establishment of specific recommendations for use of ERCP vs EGD challenging. For example, Coelho and Baron showed good results for stent removal with EGD in their recent study of 64 post bile leak patients 14 . In contrast, Jain et al showed significant abnormalities requiring ERCP for stent removal in their investigation of 80 bile leak patients 13 . This inconsistency in findings may in part reflect differences in patient populations. However, to our knowledge, no previous studies have investigated potential variation in outcome and associated need for ERCP at stent removal in different patient diagnostic groups.
Several studies have reported costs of ERCP procedures to substantially exceed those of regular endoscopy procedure 12, 17, 18 showed that approximately $500,000 a year can be saved using EGD rather than ERCP for stent removal in patients with biliary leak 14 .
In our study, more than 90% of patients with choledocholithiasis, benign stricture, malignant stricture and bile leak with stricture or stone required repeat ERCP. However, in patients with simple bile leak, only 16 % needed intervention requiring ERCP; of those requiring subsequent therapy, four of them required sludge removal and the initial ERCP procedure notes failed to mention if there was any sludge or stone extracted, and in the 5 th case, stent removal was likely performed too soon; the low complication rate in those with simple bile leak suggests that stent removal using EGD may be a viable and cost-effective alternative for these patients.
Our study has several limitations. Findings are based on retrospective data, and miscategorization remains possible. Relative to other groups, sample size in the bile leak group was relatively small, and thus our findings, while consistent with previous research, must be interpreted with caution. While we collected data on a large number of patients undergoing stent placement and removal using ERCP, we lacked information on outcomes of stent removal using EGD. Clearly, a larger, prospective study is needed to determine if EGD might be a cost effective substitute for ERCP in uncomplicated bile leak patients, and possibly other patient groups. Studies are also needed to identify specific high risk patient populations most likely to need follow-up interventions requiring ERCP in Bile leak group. Our findings strongly suggest that bile leak patients with sludge, microlithiasis or stricture during initial ERCP procedure will require follow up ERCP procedure to assess adequate resolution of associated pathology along with primary pathology. In these patients, complete extraction of the bile sludge during initial procedure would be beneficial, but would likely still not preclude using ERCP for stent removal.
CONCLUSION
In this retrospective chart review study of 284 patients undergoing stent removal, our findings suggest a repeat ERCP for stent removal will be required for over 90% of patients with a diagnosis of choledocholithiasis, benign stricture, malignant stricture and complicated bile leak. However, the low complication rates observed in patients with uncomplicated bile leak suggest that, for these patients, a regular side viewing EGD may provide a safer and more cost effective alternative to ERCP. Larger prospective studies should be conducted to clearly identify the risk factors that indicate the need for ERCP vs a regular EGD in patients with bile leak and possibly other conditions.
